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(54) LIQUID CRYSTAL DISPLAY DEVICE AND OPTICAL COMPENSATION SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To further improve the 
viewing angle characteristics of liquid crystal display- 
device in a vertical orientation (VA) liquid crystal mode 
without lowering front contrast by providing an optical 
anisotropic layer containing a disk- shaped compound 
having optical anisotropicity, and setting the intra-plane 
retardation of entire optical compensation sheet within a 
specified range. 

SOLUTION: In order to optically compensate a liquid 
crystal cell 50 in the case of voltage impression, an 
optical anisotropic layer 51 of optical compensation 
sheets 53 and 54 has constant optical anisotropicity. 
When arranging a pair of optical compensation sheets 53 
and 54 on both the sides of liquid crystal cell 50, the 
intra-plane retardation of respective optical 
compensation sheets 53 and 54 is set within the range 
from -5 nm to 5 nm. In order to improve viewing angle 
characteristics, it is necessary to compensate 
retardation caused by a liquid crystal molecule which is 
not horizontally oriented but inclined in the case of voltage impression but these optical 
compensation sheets 53 and 54 compensate the retardation and improve viewing angle 
characteristics (cancel non-symmetricity in transmissivity in sight direction at the time of 
voltage impression). 
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c r t omm* m z. * tc * -ck «s -3 r ^ ft c >„ 

[0004] F (ttfflifcS) tt. «A-fe;U 

CC^7n3nSH«©iSfi€:I^S-S-4fc&{Cfflt>6nS. 

S5g©tswft«sc#-rss9m*5*sc ta^en-co 



$$1*2 8 6 6 3 7 2 

4 

fflSn-CVS. «fBS^F6-7 5 1 1 6-Sf<&$RfcJ:i>*E P 
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**. **i^n©Mrt©iitlttAiJIHWKSa«:&SJ:^ 
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4. iE©7c^M^tt«. 3t^M^1±B (A 
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[0012] cftfc*f L-C. mEE«|EPtt]B#(£:tt < 
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MWCCEHTSJ©^ (^HH^©m 1 ©flffiH) W. ^-ft^ 
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7iM5nm©©ffl^<h-r.S„ — -3©3fr£MHRi'- h 4® 
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ftJ«f{C7k¥ElflI*r«M L fc&H^H^c cfc »J £ D 4 U * 
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co o 1 5 ] i33tt. mytm+z? a x ~x)i>icmw.L 
fcVA«m^u* % ***«©t**R#ifij*»&mr»i&*i 
4ffl*f*t»n©«j*iar**. S3© (a) b. mKftt 
En*B#©®jrmtin-c* o . ( b ) itw&immomtT 

-?©jgM# Ola. 3 1b) £tt9tflJ©flB&fr?©jg 

j@i6(32a. 32b) t £se&tieg-r wssm 
tcBBrsjLri^. se-o-c. •bJus«©ffinS^^e.m-c 

»6tiSJB*fJ(M1in (3 3a) B. R^i&S. C©» 
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spflin (3 3b) B«n«Ji<c4. C©»^. 

6. 03 (b) «c«. •biurtosaa^^wetto 

?SJi-fe^HI«ffl^OiEi*|g (34) fe^-To 
[00 16] I4B, iE©— *Mt©jK*-b-il'©/i*fJW« 
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©U*— ^->a>B. fi©— tttt©3fe^ffl«^- h (4 
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fiSSnS36^««^- H©dflf3MfR (4 1 ) B. 04 
^'T«fc5&T>^'>tMc£r£ < , ^-©/t«t>. 41xi4 
4xfflffl, 4 1 y£44y©fn*J«tO*4 1 z£4 4z© 

was . ««rai;fii£fca. *©*sm£Lr. js^;uc 

^i;/cU^-f r '>a>rti+f>H2;l/$tl'5>„ 

^«f-ncB. fratfcaKi|#tt©K#«fi8fc»n^. 
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1 ) ©VAj&SHz-rt, (5 0) fflMCEfiJM*«WC. R£ 
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(5 2) ©fflij£, VAJKa-feA- (5 0) tCggO^- 

tt-cttffl-r*. (b) ©^';x-ix a >r«. ifcsw* 

14JB (5 1 ) ©jMBXJt* (5 2) MCCEfflSteRtt 
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*WtfflV- h (63) ©aBHSOff* (6 2) ©flfj£, 
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mux— >3>r«. 3fera*tt» (6D ©aijjsa* 
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a. 7 3b, 73c) B. fl-f^tcttfc/d— <l©¥ffi, 
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10 7bS4 0' <DffiWX-$>ZCt&2 e>CC*?*LA>. ± 
120 7 tc5*T <fc 5 K<a$4ft fcgfb § ^ S i . XfMV 

4^fb3#/c3l6^««^-h«:«, a^Bi«©SK. M 

■Kfb**t»««e©«^*i»±f4«tt*»*4. 

[0020] i8B. f^lfl&®a*^g©»r®«5$ 
0fab6„ 08tc^?KS«^^B«. SSElnirRS-fe 
^ (VAC) . «S-fe;u©WffliJ{C59:W6tifc— *f©113t 
(A, B) . «fi-fe;i/<t«*3R?-i©B|tCE»Sn 
fc-*f©3l&^ffl«^- h (OC 1 , OC2) te<fcO'^.^ 
f7-/F (BL) *>6fr£„ *»IB©»l©»«t?«. 
C©J:5{C— *t©#^ffi«^- h (OCl, OC2) 4 
ffiffi-r^,, ^fflm^-h (OCl. OC2) «. 
©#ESt,Tfc<ia> (##&BJ3©Sil2©i&f$) . ^JffiH 
J/- h (OCl. O C 2 ) ©3^EP ( R 1 , R 2 ) W. 3fe 
=^ffl«'>- h Kg:WfcEi6]©©7 1> iOjft (0 7 icte 
WS^En7 5K:^) 0 8 K:^-rfg B a H «inJlg 

•C«, h (OCl. OC 2 ) ©*?gStt 

«36*«fl-b^HW«:E«S*i'ri>4. )t^f«->- h (O 
CI. OC2) ©*T»*tt»*(i**^- (A. B) ffil 
KBIir()J:i». *«3iaRT- (A. B) 

WJfcEg-T-Sti^tt. Elfi]M©7f>^[S] (Rl. R 
2) «, E8i«j!!©|aJ#CC«:5„ jfiaHz;!/ (VAC) 
©*EP(RP1, RP2) «. jRSH2;US«(C|9:W/cE 
|t«05e>i'*iai'C*4. fli**^ (A. B) ©^E[J 

(PA. PB) B. *tl-ttl«*« ; r-©«3fc©aiMI'C 

[0021] h{ct9:WfcE(^Bi©-7 f> y 

^|6J (Rl, R2) i. ?S H l-feJl'affi{Cia:W/cE|filK© 

7b->^isj (RPi. rp2) b, ^-n^nnawic 

W*fcBa¥?ft*SCiW*l/t,». (S3fe^^-©(1 

^©aafi (pa. pb)b, m&tfttcm&ztcizy-n 
w*i^«iwc* •& <b «. ^s©-rn*5. 2 0" 



(6) 
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12 



i v rp2) t> mytm*<Dmyt<D]&&M (pa, p 

B) tconmt. ^tl^fl, 107!>M80' %6Ci 
#W*L<> 2 07!>M7 0* r*S C tifi* hlcft £ L 
<, 35M55* T*£C 

[0 02 2 ] h ] h I*. jg 

4. 3fc^«ttS<b Ittt, ( 1 ) **|»#ttJl, ( 2 ) 

aw^fttej:^ (3 ) ^««^- KD^ti-encco 

1>T, ffirtU* a (Re), »*^r 

rfijOUdi—r-^aXDieSftffl (Rth) teJrO'U*-^ 
-J/a>(0lB«fi^»/hia4*l«li^- KOffiJtti© 20 

[0 02 3 ] Ml*J U # - 7 s — > a ycotmm (Re) 

Re = I (nx-ny)xdl 

±iaaccfcl*r, nxWVnyB (*9*»#ttJB. jS 

»tt (Rth) k % riB^r^s^n^o 

Rth= I [{(nl+n2)/2)-n3]xd| 30 
JJESJCCfclir. n 1 % n 2:te<fcO*n 3« 

0, n3«ffiWr*«R©«/JyDiJB*f*r*0, dtt 

Ji3-c&* 0 yt^m^i±m, msscm*** 



tt, n 1 n 2 ttffil*3<D£JB*T* k n 3 

[0 024] 1 OJB«T«. 3C**Mli/- h 

CDffiftU^-'T— >a>W:, -5nmM5nmOlB 

U^-f-V3>©3ft*f(il (Re 31 ) B, 0^Re n ^ 
5t64. Re 31 *±IB(DiBHtc^*r4/ce^, 
^tt®CDMrtU^-r f -^3>CD^<ii (R e 1 ) £21 
0^J#i*OEP»iU^--7 r -Va>CDffi>Ptll (Re J ) £ 
©idRe 1 -Re 2 I ) ^5nmOTiU, 3£ 

U^-f*— £/a>R, -lOnmMlOnmCDlBifl 

*-f-Va>©«»i8 (R 32 ) 0^Re 3, ^10 
ttt*. R e 3I £±Ifi(D&WC^T£fcg) v 
ffiBOBBrtU^-^-^aXDlftJttf (Re 1 ) <tj§93 
^ttCOfflft a >©*B*fffl (Re 1 ) <b<D 

m ( I Re 1 -Re 1 I ) *1 OnmttTiU, $6 

mffiM&mmmicmmctj&j: *> Kieg-r & c turn* 
[0025] ( 1 ) yt^mii&m. < 2 > sn^wt) 

*«T«C*ifer7ftT. ft**, ReiRthO^{4«nm 

±«©»^ 1 «*^«*ttJBo«. ±#<d£*^ 

[0 0 2 6 ] 



0<Re 1 


£2 0 0 


5 £ R e l 


^150 


1 0 £R e 1 


£10 0 


0£Re 2 


£2 0 0 


5 £ R e 2 


£15 0 


1 0 £R e 2 


£10 0 


O^Re 31 


£4. 5 


O^Re 31 


£4 


0£Re 31 


£3. 5 


O^Re 31 


£9 


0£Re 32 


£8 


0£Re 32 


£7 


1 O^Rth 1 


£4 0 0 


2 0 ^Rth 1 


£30 0 


3 0 £Rth x 


£200 


2 0£Rth 2 


^400 


5 0 £Rth 2 


£3 5 0 


1 0 0 £Rth 2 


£3 0 0 


1 0£Rth 3 


^600 


6 0 £Rth 3 


^500 


1 0 0 £Rth 3 


£40 0 



0° </S u £60° 
0° £/3 2 £10° 
0° <(S 3 £50° 



0- </3 l £5 0' 
0* £/3 J £5 e 
0° </8 3 £45° 



0° <<3 1 £40* 
0° £/3 2 £3* 
0° <iS 3 £4 0° 
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(7) 
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[0027] reui©awa3*»*»w **»■&. mbjiss: 
^Mowu^-f-vs^ (Re 2 ) «. 

ITS. jimi«J'-H*. ^©J:9ttifcM«lttW*» 

h*. asm, S6«:se^)s%wr-s. efflmt. mm 
■r £ fc»3t^ni«t/ - h ©wwc *» t » -c&m-cb . 

©±*5*tBaW3d#»©Kffi«:M:WcfeJ:i». 36*R* 

cut. ^iiteiofaTOtfWc-xi-c. s&Kttmrr 
•s. 

[0028] i&mmm ] **w*tt«i«n««<fc 

S) Ci«JU>. PMStt{t^»©* , ll«. RSSffi© 

£*»*El*lStt. *©BtSltttt©n««{b^»*HSr* 
(Dl) 

PI, LP 



¥M:£ttlBtCtt. U ^3>fiI#S0 iJtc5^(fiJ*i 

St»»a.S±. 3fc£g:£ttJI© U $ - •r - 
f b>©«>MB». 0**M.4frc*4. PMfK{b£«» 
«. 81* t$$ffi. (C. Destrade et al . , MoT . Crysr. Li 
q. Cryst., vol. 71, page 111 (1981) : BWt¥$t 

n. mmt&mt. no. 22, msm. 

10 01 0*H2gp(1994) ; B. Kbhne et al . , Anqew. Che 
m. Soc. Chem. Conn., page 1794 (1985) ; J. Zhanq et 
al., 3. Am. Chem. Soc., vol. 116, page 2655 (199 
4)) {CEttSftTt**. R«IWfc£<»©a£«:-X»T 

«. mm¥8 - 2 7 2 8 4ia««:fe4s*s*s. n«tt^b 

^5^S^CC<t tJlStSfcfcKB, R&t£fb£$l©R 
«R=»TK. SMi Ltl^ttMg^$ti5^i 
fc/cl, Ra$t^3T(cS-^t4S*ittiteS-»i-5<t. 

cr. RffiKnrts^Siwpdjcc, a*s»%i»A-r 

20 86^, r. «£^*»T4R«JWb£Wtt. TIBSC 
( I ) rS*>3tt£Yb^T , asc£##*LA>. 
[0 02 9] ( I ) 
D (-L-P) „ 

55tt>. D«RMt^=ir-e*f) ; L«-ffi©ass-c* 

D ; PBl^ttlTabO ; for, nti4 7!»M12©^ 
gtr&S,, RSSttar (D) ©«*«Tfc>iVr. tiT© 
§MKfcl.>t, LP (SfciJPL) (J. ~ffi©jfiteS 

(L) il^ttl (P) tO&fr&toltZ&mtZ,, 

[0030] 
30 [ft 1 ] 

(D2) 





[003 1] 



Ht2] 



(8) 

15 

(D3) 

PL y v UP 



PL-N N-LP 

^-N N — ^ 
PL W Ip 



[0 0 3 2] 

Mb 3] 

(D5) 

LP 

6 




LP 



[003 3] 
[ft4] 
(D6) 

LP 




LP 



[0034] S (I ) CCfct>T, —fficMftJSS ( L ) 
r;u+u>a v r'J-i/>l, -co-, -nh 

co-, -nh-, -o-*j<fcc;-s-*6<ca»j:o 
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(D4) 

LP 




LP 



10 »«<i4Zl«©**5l>35c< ifc-offl*^*>*fcIlffli(D 

(D ry-u>i, -co-toi 

o - * e> * * o a»n *zifli(o»*d>ft < & t 

[0 0 3 5 ] rffi^JKgS ( L ) <Dm«TCC7j*"f . £ 
WRBttar (D) fcfi^U «0B*«^ttS (C) 

20 tensers. 

Ll : -TJb^U>-CO-0-T;l/+U>-0-CO 

L2 : -7WU>-C0-0-T;I/+i/>-0- 
L3 : -Wb>-C0-0-7;^l/>-0-7;l/ 

L4 : -TWU>-CO-0-7;b+U>- 

L5 : - o-r;i/^u>-o-co- 
L6 : -o-r;i/^u>~o- 

L7 : - 0-TWU>-0-CO-NH-7WU> 
30 - 

L8 : -o-r;u^u>-s-TJi/^u>- 

L9 : ~0-T)l>*U>- 

lio: - co-t y - u>-o -r;t^u>-o-c o 
Lli: -co-ry-i/>-o-7^u>- 

L12 : -CO-7'J-l/>-0-7iKU>-0- 
L13: -CO-NH-7MU>- 
L14 : -NH-r;V+U>-0-C0- 
Ll5: -NH-7WU>-0- 

40 Li6: - s u> - s -r;u^ u>- 

L17: - S -T;U^U>- 
Ll8: -S-T^^U>-0- 

L19: -O-CO-7 ';-U>-7i^U>-0-C0 

[0036] m^rttm (p) wt. «^sis©«h«:j6d 
rsfcers. s^tts <p) ©«*jetT(c^T. 

[0 0 3 7 ] 

Mb5] 



L2 : - 
L3 : - 
+ U>- 
L4 : - 
L5 : - 
L6 : - 
L7 : - 
30 - 

L8 : - 
L9 : - 
Lio: - 

Lli: - 
Ll2 : - 
L13: - 
L14: - 
Lis: - 
40 Ll6: - 
L17: - 
Lis : - 
L19: - 



[0 03 8 ] 



[0 03 9 ] 



17 
(PI) 

— CH=CH2 



(P4) 
— NH 2 



(P7) 

CH3 
— C=CH 2 



(9) 

(P2) 

— CECH 

* * [ffc6] 

(P5) 
— SO3H 

* * Hfc7] 
(P8) 

— CH=CH-CH 3 
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(P3) 

— CH 2 -C=CH 
(P6) 

P 

— O H 2 ™~ C H""C H 2 

(P9) 

— N=C=S 



[0040] 



(P10) 
— SH 



it -k 
(Pll) 
— CHO 



Hfc8] 



(P12) 
—OH 



[0 0 4 1 ] 
[ft 9] 

(P13) 
— C0 2 H 



(P14) 

— N=C=0 



[0042] s^tts (p> «. *mm.&&& (p 

1. P2, P3. P7. P8) Sfctixtf+^S (P 

6) -c*^c<!;*5*f$b< . *&mm<snm-c$>2>ct 

tfS^CCWaK, x?-U>t4^gSfna^14S (P 1 , 
P7, P8) -C&£C LA>. 5$ ( I ) tCfc 

OT. 4 713S1 2©SE»T*4. Afmftimc. 

^af^ ^37 (D) ©«Sfctr»Gr^s§n^. & 
fc> m^©Lip©iffl^t>-a-«, att->ri»rt«tt> 
ibj— r*&C£*s»*U». RSi 

S. *?S*ttiOf 0. 5M100(imt* 
SC4*s*?3EL<> 0. 5 75S3 0 timV&ZCt&Z 

[0043] SnSttfcPMHtttettt. Efltttt** 

m£m& t xa&mtm&mi » * *s^str» <t ti 

-i})l#-Mt&8» (*m%fl>?2 36766 1^, 1512 
3 6 76 7 0-^OSIMBHiBatt) . Tfn >X-:r;l> 
<*H»« : 2 4 4 8 8 2 8 JHONNHBtt) . a -JKfb* 
ftMii7->a-f>(fc^ft (*S#fF2 7 2 2 5 1 
2#IBiM#iB4&) . gM£*^>-fbt^) (*S1$£F3 0 4 
6 127^, I5J2 9 5 1 7 5 8#©-&9!ilf§8B«) . f- 

T V >t<D&&&t>i* (*S#fF3 5 4 9 3 6 7-^HJJffl 

6 0- 1 056 6 7-Sf£$8, *H#rp4 2 3 9850^ 



20 



30 



4 2 1 2 9 lOWSHttmsMO 

#J©<£fflS«. JCHffiK©Bfl$&©0. 0 17?;M2 0M 

%T*5Ct***L<, 0. 5 7iS5Sfi%-C*SC 

«. 2075M5 00 0mJr*3C<t##*O<. 10 
0 75M8 0 0mJr*SCi*sS6KJfff;H,». $/c. 

[0 044] [EffljR] EfilttS. *56S*tt»©PW 

tt. MWX^M ($?£b< «#y v-) (97^^fi 
S> 4lfflMtg«©M2ffl£*. 7-f>py*-^ttr* 
ioM, *St>«-5>^5 »r • ^ni?x u> hffi (L 

^f^Jl^?- JUT A Kv Xf-TUJU 
4. 8uW£Sa**g£-L-C<,>£^tt#'; f x;UTJUn-;u 



40 tA>. »*tta«**»*i4»©R«tt{b^ 

C£ spy tx;l/7A3-Jl/©i 

«** 6 w±©BiJ»f£g (»* L/ < »r tear 

^a-iU©S«3R«Uc8Mctta*|S^3-Ji4»^«. & 
*tt»4*ii*484©IIB«:a6e«*i»A-r4C 4*9f * 
LC>. a*S»©WCB. -S-. -C (CN) R 1 -. 
50 -NR 1 -, -CS-*sJ;Wn60ifi*6toW§* 
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iifER 1 *$<fcVR a ^ti^ti. 7j<mm*£tc 
«R^H»^17JS60TJl/^l/*> T>&& 0 ^yb'^ 

^;ur;i/=3-;KDftK^^^fii<DrH2^;i/S (-co 
-CH, ) o-as*. ^«-T«aW7a±©r^l« 

(-co-r 3 ) (cKftDkAnaj:^. r 3 «\ j^m 

lt^y^7il/3-Jl/ (R MP 10 3, MP 2 0 

3, Rl 1 30, ?7l/(«) 8) *flit»Tt>J:l\, E 10 

r.;ur^n-;KDS^ft«> 2 0 0fiLht*4C<fc*i» 

C^. ^ft#a!Bt*5iit jlHfflW8 0%6U:r 20 
£ffiEfi3#Tf#/c;J<y — «Kcy>-r< 

jn»*«n**r-r4. z<nytmz, mm 

^'Jx-fJl/W> t ^T-fe^i^un-x 30 
[0 0 4 6 ] fraL/cJ:5Cc, j8?83£^fttt®rtU^- 

?-*sB><DmMm (Re 2 ) tt, j6^a*tt»cr>ffirt 

l/^f-i/ 3 >(D*»| (Re 1 ) iSHEICffir* 

cc»»6ti*)B mmm. Erft«**c^***w*tt 
v) mm. 'X&wm) zmnuxbjn,*. ^u-wm^ 

9a3tRF*©/SS«, 2 075M5 0 0Mmr*SC<t3^» 
£L<, 5 0M2 0 0 y mt*4C 6^ U 50 
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0. 175S2um-C**CiW*b<, 0. 27!;S1 

[0 047] [SHl-teJU] *»"H«:*fC>r»* 1 SKEM 
(va) KJHsA*ffli>«. «ifflfflifcli-fe;i>-cw:* « 
Stt^t^tt*«E«En»lB$CcSIHW&cSie«:Efil3#, 

»B)B©»^d4<Da (AnXd) B\ Bft&tKKFft* 
PS£3#4fe«)tc. 1 0 07b^ 1 0 0 0 n mCDf5Hr* 
SCiWSK, 1 5 075M4 0 0 nm<Z)iaB~C£>£ 
C4««S6CC»*L<, 2 0 0M3 5 0nm©Iir 

*4c bi> D SHEfaiKS-feMS, y-v 

y-*?-f h*- K (NW^e- p) iw^-7y-^ 

5»**-F <NB*-F) rjflC>*C4**C»*. * 

[0 048] [jRASbntts] km^kkis. ma* 

(*JB!B0*1©1«) */c«?KS-fe;l/(Ditffl!JtcE«3 
6©SWBCCEB3tifc— »©«**?*>6ttS. «S* 
ft*. TFT^MIM<D<t^a3S^*fctt2iSHHR^- 

*fflc^r^f^v b y **ttA»^scc«>:$ft9i 
■b;Ko«fi»ifcffl (a i ) cc»-r5j&wii«s/- born 

fiflifcffi (a 2 ) <Dlt (a 2/a 1 ) TfS5S;£>®H 
0 . 8^a2/a 3 

«S-feJKD«fi»»« (a 1 ) \t. 8feB#5 5 0 nmCC 
fc^^S-feJUCDUa?-^— > 3 > (Re 5 5 0) CcSt 

3> (Re450) (Olb (Re450/Re550) T? 
^€>o 363m«^-F0«*#ttffl (a 2) fc, R« 

«*^5 5 0nmCC*JWS***l«^--h©U^-- 
f s -J/a> (Re 5 5 0) (C*ftS«fi^4 5 0nmfC 
*Jtf****lfll^- hCDU^-f r -5> 3 > (Re 45 
0) CDtb (Re 4 5 0 /R e 5 5 0) -C&& 0 
[0 04 9] 

[mm i ] 

(aWX»«e©ftjaS) 2, 2' -fx (4-tKati/ 
^3 : 2 8 0 0 0) ^^pq^^>{Cg|gL/t 4 1 



(11) 
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fc. F-:/*>*>K±«:*BU SOWlO^IBBffll 

»cc»yKo. setc i o o°cri o»rafej»u/c c ft 

7 5'Cr1SCC5%^{*UT, 1 0 0 amCD2«lM{* 

-©BrwjgPLfc. s^^©i/^-f->3>^x 

ij^y^-*- (AEP-100) r#J^L/Co ®rtu 

> 3 >tt- 1 2nm (Re 2 =12), 
^U^-f-^3>«12 0nm (Rth J =120) 



22 



10 



: 2 ) 0° r&^/c a 

[0 05 0] (SHj^oiiffl) v y 9 F*f— 

3 0c m*|(Dj8l83EJ#(t©Mffi*, M*SCC:foC>T 20m 
/avtmittc (0. 37 5 kV-A -^/m 2 ) 0 & 

mm$im*9. 6kHz, mmtmn#zi->MD^+ * 

[0 0 5 1 1 (ffi»«<Dfl2l&) «ffi«fflLfc»PKa$f* 
It, TfS«lSt©^flj«[4 9-Y+-^-*ffllir 1 Om 1 

/m 2 stepLfc. i i 5 o c~c2ftm&t&i,TmmmzB 

[0 05 2] 



1 
1 

5 0 
5 0 
4 



1SS£P 



SB 
95 



[005 3] (BQBIO^) S»JB©±R:, TIBOffl 
S©i«^7>fF3-^t2 5ml/m J S&fiiL 

/Co 6 0TOMr60#\ $6cc9 o°c<Dum-ci 5* 



[0 054] 





1 


01 






3 7 


11 


MSB 




1 1 


9 SUSP 






0. 


5 MSB 



[0 0 5 5 ] 



★ ★ C-ffc 1 0] 



— (CH 2 -CH) 87 . 8 (CH 2 -CH) 12 . 0 <CH 2 -CH) asr 



OH 



O 

9=0 

CH 3 




[0056] (x&gHmmcD&tii) mfoat±.tc. te 
©rm (ttatt) fb^ai. 8g, x^u>**-tf^ 
F^hy^^D-^^p^yFyr^yi/^h (v# 
3 6 0, *mmmt¥ <*) h> o. 2g, 

T-feir- h^U-h (CAB551-0. 2, >f-X 
hv>^5^ttSJ) 0. 0 4gr, 36fi^H*S»J (-Ob 



50 



^**7-907, *'Vf4*f-1±m) 0. 06g, if 

nan (^ar-DETx, amtm («o h> o. 

0 2g£, 8. 4 3 gCD^^Ux^;l/^ h >&C*§8?L/c 

#2. 5<D?^+-M~r&*ofc. cn* 
Off ttT, 1 3 0 °C£>tMiStt*r 2#IHfln 
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2 OW/cmKU*iB*T£ffil>T, 1 flflBU VHffiWl/R 
C0 05 7 ] (36?ifiV- F (Di?ffl) 36^H^tt»© 

/c„ ^S7?14BO*^«lO¥^HS*4ft> Ttttofeu* 
^3>#^4/jr£:frpj4^- HOffiSiOflS 
(tf 1 ) 2 8° T&-o/c e £/c v ffirtu 10 
3>(J15nin (Re 1 =15), il^fSjcO U £ - 
— >a>te:3 5 nm (Rth 1 =3 5) *C&o/c 0 ^ffl 

fr) £f#/c n t>^MOs0 4 <D#H»*tC4 8B#H 
JttKl/t. £fefeL/c 0 SUSlf^^U*, 9AlSfltfFMft 
tt (TEM) tCioTtHKU *<D»8»^X«r»fe. 

ftUtoB*. *^*tt»©R«tt«ljft*ffl«. iffl)!3t 20 

^fflfRv'-h (1) ©U*~y-^H>*MSLfc<fcC 

tons. (£ 3 ) »8 # % lrtl/^-f-y 3 >«3 n 
m (Re 3 =3) k BfrJifiKD l/^7 : -^3>«l 5 
Onm (Rth 3 =150)^o/c D 

[0 0 5 8 ] [HUM 2] ^^«Lb«:Wli«i &n* 
CCEfi«*JBiaEl/, 7^>»l//c, EGjBI©±k:, 30 

(2) tfWUte. 

3i»flww**r*. yt^mmzs- v (2) <o*^wtt 

-F (1) 4BDIS*r*ofc. 

[0 05 9] [|Q»«3] 2, 2* -fcT* (4-tFa 40 
^>>^x^;b) ^n^>*U3?7-#*-r Ftitflg (ttJg^F 
iWJ^*: 2 8 00 0) S^any ^tejgfBi, 

£t#/c 0 F >F±Cc8KIu 5 0'CtlO»ffl 

/c 0 f#6tt/c:7 ^;t/A£ 1 7 0TJriKC7%JI{#U $ 
1 7 5 - CC«CC6%!ffif#Lr, J¥<* 1 0 0 m m<D 2 

mmwu-frvjjiA (mm^mm £f#/c B mmmz 



m*2 8 6 6 3 7 2 

24 

>*xy ^v^-jr- (AEP-100) T»J5£U/c. 
WU^-f-i/3>K-7nm (Re 2 =7) , ff* 
^©l/^-f-^3>«12 0nm (Rth 1 =12 
0) r#>^/c 0 ftfc, j8W3EJ##On xfeiCfn y«ffi 

(/3 1 ) « % o' r*o/c„ ±E2iw3a^»*fflc\ se 

(3) *f&3E0fc. (3) ©**Wtt» 

1 mc9fk-r 0 

[0 0 6 0] [JtKMl] 2, 2' -ex (4-bFP 

*s/7*x;i/) :/njo#y#-#*-f F*« <ttffi¥ 

: 2 8 o o o ) ^any 
t. 1 8il%M^f#/c 0 U F-^ 

*t#/c Q F F±«tfBBU SO'CriOflflB 

£6&C 1 7 5*CTtt&C 1 4%MfflLr. i$100/im 
cD2$SJif#n-;U>'^;UA^f#/co m&m*2*<D? + 

i'J^-jr- (AEP-10 0) riWSL/Co ffirt 
L/^-f^>3>«5nm (Re 2 =5) k -AH>3rffl(D 
U^f-^3>(i2 80nm (Rth 2 =270)t* 

nzliSSJlSlt^o/c. £tc s .l>*-'5 s —t/a>tfiMt 
^±rj:Zfifa±MW&&ftomM£<DPi& (/8 2 ) 
0° r*^/c 0 CO^-f^A^^CD^^, 
h (x) iUSffll/c fl 

[0 06 1] [XttM4] 2, 2* - fcfX (4-tFP 
^>7x^) ^n^>#y*-#*-f hWflt (ttS¥ 

28 0 0 0) isfUVSZXtCmML 
X. 1 8UKmttflft;. WRtXaWSL. F-^ 
^:f#/c 0 F-^*^>F±«C*HL k 5 0'CtlO^ 
HMftCCUtnsri. $6CC1 0 0°Cri Qftm&ML 
/Co nhtxfcv \ 7 0 e cra^cci 3%MfflL, 

<*e>&Cl 7 5°Cr1fCC9%5i{#Ur, il$100//mC7) 

2#^f#p^;u>'^;uA (mm^mm ^f#/c 0 «ssf* 
&T>z-<Dmxfflffli,tc a mw3m#<o uz-r-is 

a>tl'J^«-jr- (AEP-10 0) rffl^U 
/c 0 W^^f-yaMi- 2 4 nm (Re 2 =2 
4) % J?^^(D U s 1 2 0 nm (Rth 

2 =120)r^o/c o S^ttOnxfecfc^ 
ny(iartcc^^, n z«S&B;£|prcaofc. ^/c. U 
* - ^> a > 4 tt 4 SK3tJf ftOffiJBi 4 
CDftS (/3 2 ) 0° T#>^/c 0 

[0062] ±iaa?B3af »±cc, xmm i tmm (ie 



(13) 



m$2 8 6 6 3 7 2 



25 



26 



-c Yms, h v jt^a-)vya^> r <)t? u- r (v 
#3 6 0, -mmmv?- (mm o. 3 4g. -fe^n 

(CAB551-0. 2, 
-XF7^ = t)M±m 0 . 0 6 8 g . ^Jt^gateBU 
(-fj^ a 7-907, ^tf-T^-ttiS?) 0. 10 
2 sr. itSigiJ (*t+ a 7-DETX. B*<m (t*) 
$¥) 0. 0 34 s*, 6. 9 9 6 gC^JUx^Jl^ r 10 
>CC®JJ?L)t'&?iji££, #3. 0©7-/f-n--TM 
L/C cn^JSCD^cBAO'fWX. 13 0*C©tIS» 

*-c2#rajjnfS&u mtemtsmzmftz-etc. ;we. 

1 3 0°C-C 1 2 OW/cm^ffTklSjtT^fflO-C. 1#H 

C©<(:5KL-t. *^fifi|->-r (4) *ff 

Uf-7 f -i/ 3 >iif^tft:?,^lBlii'" r©*£*S<i© 
ftS ((8 1 ) «. 3 5' TA^fc. £/c, IRb^f-f 
->3>B30nm (Re 1 =30) , J¥#;#fa©U# 20 
-f-Va>[J7 0nm (Rth 1 =7 0)?*^, $ 
h (4) ©#SWjttR«:-X>T. * 

mmi iraaccameofc. aussmt*. »mcc^-r. 

[006 3] [106015 ] #5*«±K3£fc0g4 <h|3Ui 

mm 



lr»fc*WU X¥mm->-~Y (5) 4f¥»l/fc. ft^lt 

HSSF!l4<i;|B]D-C*^-C. |S)D 
*9t«ttfI*Wr*. St^ffif-h (5) ©*3W14 

acc ot, > r te&a&r ate u . sessw 4 ©^jata^ 

-r (4) ilSIOJg^-C&ofc. 
[0 064] [mi&M6] F'J7-fefJ^l/D-X7^ 
;UA S±2?Jt7 -ObA (ft) «) 43 

ft. Wlfil (Machine Direction) Wtf iC&&«fc 

o fc„ mw3m#<D u $ — f - *s a y ^ v > - * 

- (AEP- 100) -rateOfc. BDrtb^— ^-fa 
>«- 1 3 n m (Re 1 =13), J3#;£|5j©U* — ? 
->3>B12 0nm (Rth' =12 0) V$>-?tc. & 

**l^iaW^J*»©ffili<!:Ofta ((3 J ) ». 0* T 

Giaum) ccb-c. ytm$®.is- b (6) *ftiaufc. 

%&mQt*s-h (6) ©^TWttHiCo^r. 

[0 06 5] 
[311] 









Re 1 


Rth 1 


/3 2 


Re 2 


Rth 1 


£ 3 


Re 3 


Rth 3 


(1) 




2 8° 


1 5 


3 5 


0" 


1 2 


1 2 0 


8° 


3 


1 5 0 


(2) 




2 8° 


1 5 


3 5 


0° 


1 2 


1 2 0 


8° 


3 


1 5 0 


(3) 




2 8° 


1 5 


3 5 


0° 


7 


1 2 0 


8" 


8 


1 5 0 


(x) 










0° 


5 


2 8 0 


0° 


5 


2 8 0 


(4) 




3 5° 


3 0 


7 0 


0° 


2 4 


2 4 0 


8° 


6 


3 0 0 


(5) 




3 5° 


3 0 


7 0 


0° 


2 4 


2 4 0 


8° 


6 


3 0 0 


(6) 




35 e 


1 5 


3 5 


0° 


1 3 


12 0 


8° 


2 


3 0 0 



[0 06 6] [UttWl 1 ] 40 

7-f f >^#j) £i£S%gsjraL/t 0 cti 

i 6 o°cctmmLtc^ zrvissftzmzmox, mm 
ffl%m*j&f8,istc. 5v>#mmiz* 2+scd^^^sk 

(d)^5. 5 Mmi^^cfc^tC2t$(CD^^XS^r^ 
*iSE»i-r**»tt^t^W (An : 0. 0 5) 50 



7 5 nm^-j/co 

[0 06 7 ] («A«^KflEOf^H> SKEAlttJI-bib 
OC, 369W«^-h (1) *-fe;U«*fcJ:5fc2tfc. 36 

tc>rtor, 5 5 Hzmnm^mKzwmLtco n^2 



(14) 

27 

/MSkTh) Z^^b^x bttt Ltc 0 ±T, ttifrhCD 
n> h^X hJt£\ ft2£ (EZ -Contrastl 6 0 D, E 
LD IMtfcU) raflJEl,*:. jB3EI6»»»2*«:SVr. 

[0 06 8 ] [xikfti 2] xifctti l-cffli^csaie 

fiJiM-fe^K, #Wf«S/-h (1) «*bJ^«KtrJ:9 

tTlCfcSiStCEKOfc. Cfte>©*rflJ&c\ 

5 5 H z *HMni l> fc„ MSlm 2 V , &mm 

6V©NB*-FiU, j»»*©ib (Sfl^/llft^) 
£r*> h^X htb<t L/Co _hT\ fe6*>&(D:3> h^* 
r£b£:> itS ( E Z -Contrast 1 6 0 D, ELDIMt 

St) *ciM5£Gfco «3ElS*j*»2««:^'r. 

[0 06 9 ] [mkMi 3] mmmi ixm^tcmmm 

fnJ^S-fe^tc, *^ffi«^>-r (2) «Hr;b*Rt*J:5 

^*^£^ffiTSJ:5K:E«Lfc. £BEffl?Kj|4z 
fr<Dfflfam<Dv bT>y*Wi**»«i/- h©EftJK<D 20 

WfflKc\ te^^fc^nx-a^KEBbfc. SMBlnJ 
jRfi-fe;l/fc:*tl,T, 5 5 H zJBJKjfirWBEiEPftlU/c. 
M^2V, figS8V0NB*-KiO, a»*OJ:b 

^603>F7XHkS, tm (EZ -Contrast 1 6 
0 D. E L D I MttSS) raBSELfc. ff£StS«»92% 

[0070] [satm 4] xflfflii l-cffli^iiie 

faffiS-fe^te, (2) *-fe;Hfeifctf «fc 5 30 

*^£##BT*J:5teEBOfc. SBEGtiKA-fe '1/ 

**a*~:njUfcEBl//Co 8KEfiJiRA-fe^K:*fl, 

i^6v©NB*-Kiu »»*©Jt <a^/iia 

hit** ItS (EZ-Ctatrastl 6 0D» ELD I 

Mtt«) -rwjeufe, 2 ace**-*-. 40 

[007 1] [^Jfe« 1 5 ] XJSfeW 1 1 r/BOfcSMB 

<DzrV>?Jjmt. iKWte&5<fc9KEBbfc. Ctl 
e>©WWJ«: % i&^***PX~nJWcEBLfc. II 
EWM«-b^K:» L/t, 5 5 H z J^SrcWE&EPflDl, 
/c. M^2V, aSS6V©NB*-FiU 
QJt (aa^/Ha^) ^3>F7XM:bi^c 0 ± 50 



m$*2 8 6 6 3 7 2 

28 

T\ fc&^e>CD3> h^X hJt£, ttS (E Z -Contra 

sti 6 0 d, e ld i Mtt«) rajso/c. aiffiitemw: 

JJI2gtCC^r o 

[0 0 7 2 ] [tWN2] XlkMl lt«lr>ia«Eft 
«A-feJUC* ***B«V— h (x) (H£g) (W 

k 1 ftEao/co aieErpiffia^JKDEffii®©^ t> ^ 

B0/c o Si£Efa&A^&t*tUr, 5 5Hz»r 
^EE^EnflPL//c 0 ««S2V, a«m6V©NB*-F 
<tU S»^coi:b <fi*in/A«7ft) ^n>h^Xhtb 
il/c 0 ±T\ £6*e>03> h^x hJt*. ttS(E 
Z - Contrast 1 6 0 D , E L D I Mtt») r 9JS L/c 0 
8B5B»*«»2«K:^r. 

[0073] [UteCT i 6 ] mmm 1 1 ts^fcaiE 

GliMHsAec, *£«flte'-r (4) *»7j* (WR*) 

*^^»«i*j»ffi-r««t5ccE«bA:. mei^a 

©7tr>^rfii«, 8!¥tf«:a*J:5«:E«l/fc. cn 
6(DM»JCt\ fl*5RiF-*^PX^n;l/CcEBU/c. Sit 

Ertrtw-fejwcat or, 5 5 h z mm^MEEzwrnb 

tc 0 H§t^2V, a^SevONBt-FiU &M$Z 

T> fe6*6©3> h^X hit*. M-9 (EZ -Contra 
stl 6 0 D, E LD I MttK) r«jeu*:. *J3e*S*« 
^2*(C^To 

[0 07 4] [XMiMl 7] ^ttMl ltffl^fcliE 
W«fl-fe^«c, **»B«^-h (4) (HR«) 
Welti, j^«n^-h0>9njm»&«A«iUD# 
^^»«i3W»HSr*J:5K:E«U&, SfiEr^SKB-fe 

9i^>y*filtt % ¥l?tett*J:5K:E«Ufc. cn6o 
Mffl^c, (B^c*^^nx^=3jKcEBL//Co SaEf^) 
«»-feiWc»Lr % 5 5Hzje»iftr«E*EiainL^. 

«SS2V, fi^6V0NB*-Fil, SM^CDib 
6*603>FW hit*. ftS (EZ- Contrastl 6 

o d . e l d i Mt±m) vMMLtc. wm^mtm2 m 
[oo7 5] [mmmi8] mmmi lrm^aaaa 

faffiS-fe^CC, 36^*f«^-h (5) (HS^) 
«fc 1 ft, ^fflffi->- KWe^a^ttflliiRft-feJKO 

<07tr>^isi«. Wfcc&sj:^tcEBi//c. cne> 

<^WffliJCC, tB*^«r^PX^.=i;I/tcEKL/co SttE 
fpjffiS42;UtC*f L/T , 5 5 H z SBJBiffiT«EE*EnttIL/ 

/Co Ha*iS2V, assevoNBt-Fio, 
cDib (aa^/msTS) ^n>h^x rtbiu/co ± 



(15) 

29 

T\ ^6©3> h rit£, It2f (EZ -Contra * 
stl 6 0 D, E LD I MttK) -CiW5EL//c 0 «[©B*W 

[0076] [ jgwi i 9 ] sumi i i -cm^tcmmm 
famMt-teMc. jemmis- b (5) (■&») 
ffl^c i ft, yt^mmis- v<Dm%'3mwtWLgk j e>\<<Dij 

commie, mytm+zzux^^McmmiLtc. mmz io 

/Co Mit^2V, 3*1^6 VON B*~K£ 0, jg®^ 

<ott (&m^/mm^) h bttt u/c 0 ± 

Tv fc6^6©3> h^* htt^:, it« (E Z -Contra 
stl 6 0 D, E LD I M»S?) r8Kl/c c ffl'J^*£*« 

w&Mi'bMc. yt^mm^-b (6) &ts^ (sons) 



«WP2 8 6 6 3 7 2 



30 



cD^b*>^f^«, a^TK&^^tiegu/co cn 
iB^^^ju^stur, 5 5 h zm%m~cnKzwmu 

/Co HSI^2V. a^6VCDNB^-FiL, Sit^ 
©tb <aSt^/JI«5*) £3> h hiti U/co ± 
T\ tEfiftt><D^> b?Z rJt*:, ItS (E Z -Contra 
stl 6 0 D, E LD I Ml±§¥) "Ca^L/c 0 fi'J5£*SW 
^2StCC^rT 0 

[0078] [tmm3] mfom 1 1 vm^tcmmmfa 

UTd7ic^^^nx^r3;l/^iBSL/c 0 SiBI2^S 

**/JIS^) £n> r^* hJ:b<tL/Co ±T\ fcS^ 
6©3>h7X hJ:b£, ItSi (E Z -Contrast 1 6 0 
D, ELD lMt±m) -Ci'J^L/Co 2 fiCC 

[0 07 9 ] 
C«2] 



a2 



mm (S) 



#^ 


mm 




SB® 


ft 


Re 3 




/a 1 




± 


T 






1 1 


( i > 


2 


IE 


a? 


3 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 2 


( i ) 


2 


m 


IB 


3 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 3 


(2) 


2 


JIB 


Ji 


3 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 4 


(2) 


2 




m 


3 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 5 


(3) 


1 


IB 




8 


1 


. 1 3 


1 0 0 


60 


6 0 


6 0 


6 0 


it 2 


(x) 


1 






5 


1 


. 0 1 


3 0 0 


40 


6 0 


6 0 


6 0 


1 6 


(4) 


1 


11 


m 


6 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 7 


(4) 


1 




IB 


6 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 8 


(5) 


1 


* 


IB 


6 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


1 9 


(5) 


1 




m 


6 


1 


. 1 3 


3 0 0 


7 0 


7 0 


7 0 


7 0 


2 0 


(6) 


1 


ma 


m 


2 


0 


. 7 2 


1 2 0 


6 0 


6 0 


6 0 


6 0 


tb3 










3 0 0 


30 


4 0 


4 0 


4 0 



[0 08 0] (l±) 

¥miRis- h©E|6]J&©5 1>^(6]* > WOW) * 
tJU&ft : n> I- 7* hit 1 0 56Sf#6tlSta»OftSr* 



40 nmwmnov Am£k*>\s\H<Dm$kmt&fa<D 

[03] ffl^T^f n*-a.>McEH{CLfc.VA?RB 

R#©gt5£0-c&.5. 

[04] IE©— «ltt©«B42^©S#f^«R<t*©— W 

f&w&wifflf- h©njfsw»R*^-r«scBi"c**. 

[ 0 5 ] V A ftAfe A> t*ftW<Dm 1 ©Jtttt©ft¥fiB<R 
[06] VA«,II*;U£#?PJ©fg2©^t$©ft^<S 



(16) 



m2 8 6 6 3 7 2 



31 

IK 21 
12,22 
13,23 
14,24 
15, 25, 
3 1a, 3 1 



32 



2 6 mm<D&mfr hmvtcx&i 



3 2a, 3 2b tttfflJOiK^^&M 
3 3a «EE^£l^«<D?KA^^tD)S«f«|RR 
3 3b «ffiEPftI^O^-fe^CDJBJTSWllR 

3 4 MS^;brt<D^ B H H »T-cD^IACDffiS-fe;«^ffi^ 

4 1 ftCD-#ttCD7fe^S«>>- h 0j3&r4M*Pltt 

4 1x, 4 1y hflOIfiOSIJfr* 
4 1 z jfcWMU'- h0J*»3ffl<D±»9r* 
4 2 *CD-«lttCD^M«^- b 
4 3 IE©— 

4 4 IE©— «M4©jRft-feJl/Offl»T*«ntt 

4 4x, 4 4y jRaH2^S«fcWftffirtOJl*r* 

R 



10 



20 




44 z WL&*)MDm&'fifa<DmVrm 
5 0,6 0 J8Jft-te;U 

61,73 y&m-tfltm 
62,71 atgjsa*** 

5 4, 6 3, OC1, OC2 **$t h 
7 3b, 73c R«Mfc£» 



5 1 
5 2, 
53 
7 2 

7 3 a, 

Pa, p b , p c nmmt^ 

7 1a, 71b, 71c jffil3£J**<3[>ffiCC ttffi 
0a, 6> b , 0 c fS$43 
7 4 »f»59$»OStB 

75, ri, R2 yt^mm^-b <Dm\^m<D^^>^ 

VAC VASSHs;!/ 

a, b {gym* 

BL 

RP1, RP2 '&£h^fr<DmjftmO'7V>#J3Jft 
PA lB**^ACD<S*COSffl# 

pb mytm+Bcomytvm&w 



R— O-CO—^^— 0-(CH 2 ) 4 -0-CO-CH=CH 2 



[hi ] 



[02] 



[M3] 



14 15 



25 24 26 ^ 



(b) 

yr~ 34 



(17) 



8 6 6 3 7 2 




[06] 



62 
61 


t — Z 




e^=) 












$> 

cc=> 
ens 

CCD 

n — > 

f 


60 

i 


ao 
o — > 

f 


60 

I 


1 

OT— > 

f 


60 

1 


t 

a — > 

f 




(e) 








(9) 


(h) 



(18) 



«*2 8 6 6 3 7 2 



CH7] 



[18] 



73- 




73b 



-7Z 



T 



JUL 



0C2 

VAC 

0C1 

A 

BL 



(56>#*XiR ttH ¥2 -176625 (J P, A) 
¥6-75116 ( J P, A) 
¥6 -214116 ( J P, A) 
ftffi ¥8 -95034 ( J P , A) 



C58)SB£ OfcfrW (Int. CI. 6 . DB£) 
G09F 9/00,9/35 
G02F 1/1335,1/1337 



